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(54) SEMICONDUCTOR INTEGRATED CIRCUIT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit which can make fast operation of an 
MIS FET circuit of a salicide structure and can improve 
integration of resistance elements, and also to provide a 
method for manufacturing the semiconductor integrated 
circuit which can reduce the number of its manufacturing 
steps. 

SOLUTION: In a semiconductor integrated circuit 30, an 
FET transistor Trn of a metal-insulator-semiconductor 
(MIS) structure includes an operational region 7 having a 
salicide layer 7C and a gate electrode 6 having a salicide 
layer 6B. An FET transistor Trp of a MIS structure also 
has a salicide structure similar to the above. A resistor 
element Rn forms a resistance part 10 not formed 
thereon with the salicide layer, and a resistor element Rp 
similarly forms a resistance part 1 1 not formed thereon 
with the salicide layer. A salicide prevention mask is 
formed on surfaces of the resistance parts 10 and 11 in 
a manufacturing process. In the MIS FET transistors Trn 
and Trp of a lightly doped drain(LDD) type, the salicide prevention mask is formed in the same 
step as for formation of a sidewall spacer 9S. 
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[§g#js 1 ] .. ¥*#3cEki>- y -y-^ vm^m^ttm 
stags t . r nm^Mn-mm^t&mmiz^ix^ivm 

«X»i*«<©¥**£H— oify-tr--! KWKg£. 
IJME»f£««tt y-**«X K ^W&Xh "9 . 

-tV km, ^v^-vy-trw Kgwv^-ftv^-cfot) . 
i jbmmxig 3 <©v ^-ma* 1 \zts.iei(o¥-m#Mmm&. 

try- h««Sr»*i-i £ £ fcK, StrE»f^«)*X»iy 

jdc-rsxg^ 

•f-5 ££*>£, *trEffiSi^<73ffi$tg|5(ci4SfjE»2-y-y 
i nt*4i 6 ] tm&m 1 -tr y -y-^ kewl-*' * y 

[0O01] 



$ tut b 9>iSx ?%.xsmm.mTfim-mteizm 
£ £%mitc¥m#mm®®8.v ( *<Dmmjjmzm-t 

[0 0 0 2] 

10 If^Wftf] MOSFET (Metal Oxide Semiconductor Fi 
eld Effect Transistor) X'ffig&ZixZtsl&^Wjft&X 

<nftm<k\z\±-y- y -v-sf Ktt«*s#ab-c*s. -y-y-y-^, k 

Stfffli. M05FET<E>y— Ltft 

ffl$^5»f^ffl«±£y- h«ffi±£«^jc:-y-y-y-^ 
is .K*fciwM:yMt-e#s. -y- y ■y-'C K«{iibf^ffi«cx»i 

y- f- tttt<o&* £ Kit £ftJK £ Wt&VoX-ib 5 iB!IK^ 

&jb -> y -y--i k r-m $ r ^ ar^jr -> y -y--r k 
«oiteetffl[iiS3(frojt»^ffi{rw:^Ti«fSftisv>o -r 

[0003] fti5Bfl^$ix5^'-r^c2 = ^f 3.-^(7)^: 
¥tt\ *»BS[*r»/h-*-«fc*lc, T^-n^f^-^^i; 
* /Ht^^m-f--5 T b ^t* v 5 ^ *> =■ >^<— ^ EK.S: 

b BVfa-^tr^$nfcHIK*fflfSi-t--5M0SFETO 

[0 0 0 4] -r/,Cfc*,, r/fi'naytfa- ^WSiigT" 
30 B-fe^(c:*3V^-C, ffifet^<7?Stag|5l4MOSFETWSbf^ffl« 

Jl5„ ffi$t^^-Wfei7teBliM0SFETro'7-*— hS^£ 

P)-«5£xe-e»fig$^5. r©J:?lwi)*$h5W 
^ b yta — ^ tw JoV > "Cli, *K6<jlc:®iitxaSriiAD 

[0 0 0 5] 

[0006] ( 1) ^^b BV fa. — ^CDKitT'Bir 

^M0SFETOTSbf^ffi«XJ4'7 I - h««Sr*Jfflb-C^j«**t 
45 5. «a*^«^»W«3SH3IOSFET«>»f^flB«eX»4y 

— hS1s<ofl!jt£pi— -t-*tfc><b, MOSFETic-y-y 

&±x\*y-bm.m±{z*})-v-'( b-m^m^itmrnxm 
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SM J £C. 1&tn.$t*<n£fimffliw±1rz<nx. y 

[00 0 7] ( 2 ) ffifitiff ^-<7?«fitg;»5g < «'* t . 3F 
^S**5ti.*D L ft -§-£igiig#i§ < * 9 . * 7c y X# 

U T-l-ujm?* ®&<7>&mtf 
[0 0 0 8] (3) «il>S:««l«j»ttSr»5fc«)IC % MO 

*N»-C, J^XS*oif;tt±tKt±w#BS 9 SrfST* 

•fr^o «»xfHSto**tt«>6=»;* h 

[0 0 0 9] **W»4±E«W«:/)Wfc-*-5>Su!>tc:*Six 

[0 0 10] S5>lc, **M<oBfl«jH:, ±iEBl$£ife& 
Loo, ««*^<©^ftoitM::fiH*-*«#»*«> 
(ST, IB****)**, »$MW>tffeo#*fc6fcih-<?# 
5 ^iJTffcSStlHlSS&tSgW-S r k X*> 5 0 

[00 11] *«M<75Bfi?)tt'. Wc-tf-y-yvf K 

aw^igffl^n^ b i ?i/v*9kim.m=f-kifim— *m 
wmmzm&Tz ^mvptaKBrn^ v >x±ts. b w 

flfSS-TSffi^y- h9^5?^* fc*SBJ-i|£ 

[0 0 12] Sbfc, *»W0>B«tt, -hg2Bf$£iifi£ 

KSaU-^b* Y=7^i?*9\Z.\m (Lightly Doped 
Drain) WWfi&M ^^i^C^J: < SJ5tXe*^ 

[00 13] 

[SS«r*?*-r-5fc»(7>^] ±|EWBSf'/)Bfci-5fc» 

- laMft t^ftfcisfts i z -e n rat $ n 

[0 0 14] h?vs>**tt|ft*y-hffi*#W»*h5 



05 !/f--f KS. ^v^y^v'yiM KW. -tyy-r^ 
10 htt£) i:K-»it«5^*a*B|-T?*«*ix5. 13- 

[0015] t&fomtH-tfmuk ^<D^uco-mmR 

20 [0016] WrnM+teT-i-u ?r*J* ?—WinM 
9. ¥mftjm®&\zi3il5Ti-B? J ri?fi/i'7fr—l& 

[0017] »r«fiS;$^5^flt«a[slK»ct3 
30 * t£V- V KS i: X b 7 > i? x * nW^W^RXIWm 

o&mmmtfm-kxz . *m#mm®&o>®&mft&g. 
<Dm&fctf$mxz z>. zb\z. tyw ki^mj 
ixti:\,^!mftxt&tiLm*fimmxz , aft*^-«>«tt* 

[0018] z.<D&w<Dm2<Dwm*, mmv-bmm. 

40 »f^tR*XI4y-h««i:IEI-»itxa-C«»i*?- 

wffifitgB^^-rsxet, if^iwiy-ntti© 
ra^-y- u i*-^ Ki<of«s:E5±t5S lit- y •*>■<* vpj± 

TX?$:Ml&-rz>kki ) \z, miW^b'P5±^^^ 

t m-mmx.uxi&m.^ <n&Vii®±\zm 2tnwK 

45 E$ih-7^ySr^fiS;i-SXSi:, »fls««-b&tJ<y- K« 

fitgi5ic(im2-y-y-y--Y KK±-7^y-e-y-yf-^ k^w^ 
so [0019] ^*-^m«(HlKw«iit^i£«c*j 
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. jg^y- h mmRShm h7>y^? an^wc t y 

WlB«Z)S»S:BSili-t-5) HSl-TV M h'Piit-vx* &m 
J*i-*IS*rfl]ffl LTtt8t3lf-T-«>«StS±l=flt 2 y 

[0 0 2 0] ^ff*a@8S<75S!iit*j£(c*J^ 
I ltDt-f K»ih^**fc^j*i-5xe*Mft» 

i^^^^^5Xa# 5 3£^<^f^^^fr^^0&OT$^;iir7'ci 

Sr»J*i-*XSSrfUffl LT3& 1 .Rtf 3? 2 # y ir-i' KBSih 
tot, -y-W K?*— /u*^— if 

f-y-y-f' KEfr-lt-^;* — vSrii*D-f-5fc*»t-C*, S'J 

««@!5«5«itxa**s*«»cHiJ»-e# -So 
[00 2 1 1 

<¥m#mmfBi&<DfBii&mf8.>&LT. *ii«n^ 

©S K7>HJfeCO^J®}C:fil5¥*^*WlH]^<73y n y ? 0 
*^ftat(Hl8S3 OJi-v-f^nn^tfa. — ^ (CPU) -C*> 
— *0&3 1, 4 3 *^*aS^-= y hlUIS (ALU) 3 

2. ^v-^^T^-fe^^^-y meg (ram) 33, y — k 

^y — y^-y 0?§ (ROM) 3 4, 1^**0883 5 £ 
ID— Suited £3 „ 

[0 0 2 21 T^n^i^/Ua^— *0gg3 Hi, 
T^-n ^7 ! ^S'/^y—m.in,%3 1 0, f=-«3 
1 1, 71-u?{*^-Xtl®&3 1 2, ifcif&0Sg 3 1 3 £ 

[0 0 2 31 TtB/fy^^5^-JSft»3 1 014, 

0 ?siiif^mMvcc t ®&&mnmvss t <n> m \z Eta: $ 

$ nfc««t«?«tt*-T- r -caw* $ n 

litfc&0?g 3 1 3£g^^*ftt*£!|iatt«:[gittlbftti 



^RWffi?iU;«-/SL-Cie?iJ$ixfcmw^-r 
MISFETT r fWSiXi, *W •> f^V^MISFETT r 14. 

05 S2Mgft<75lX (!) ttSLSrn 9 . -r^ — ^088 3 1 U4T-J- 
n^^/U?y-ftM:»3 1 OT?^J*$jXfctttSSig 
«ft&tfc«0!g3 1 3ICtt}^-t--5. 
[0 0 2 4] T-ra?{g%-AJ]\3\&3 1 2 Ictt^^ 

10 T^-n y{f^-A73lslSS3 1 2 IdATJ^ftfcT^-n >/<§•§• 

I4tt&0?g3 1 3tdffi7J$,ft.5o 
[0 0 2 5] J£&0gg3 1 314, T^-n;/ff-!§-A7J0!g 

3 1 2*»&U;fc$ftfcT-#-n^{t*fcT^n^5^u 

7 ^-IgfetSB 3 1 Ort^^a — ^018 3 1 1 £iiLTi±i 
15 *$ft/iJttt*flMWfc£fcJ:0, T1m4m*7i?9 

/Pff^-J'^m-r-S, ifc&0?8 3 1 3-t?^$n/c7 f v ; ^ 

14, y MUSS 3 2 1= J: 9 aiJtMa^fi 1 

fc>*L, ffcy^T^t^^t!) 0?g3 3-^y — h'* 

20 > y * y Ess 3 4 Ksttsn-s. 

[00 2 6] <^fl«ft0lg<Blffaottj« 
«iN»#*«igB3 0«>WiB«a^ov^-CttWi-5. Bl 

1 \**mwmmf& 3 0 ®mfgBrsfli&isi*> s. 

ilto»MUz#*¥*{ttfc«l3K3 Ott^SSlR*^* 
25 «ffi^tt«««teK3es*tfcpe**fl:«« 1 Srafefrlc 

i£Stg|5 3 1 0*tSr«jfii-5«fit*-T-R*«ll$*t5«»t 
ifMi«RA«r*t. 0*, feffldfi, T-T-n^i/ 
^0^3 l«f=-yilS3 1 1. T-7-n 
30 ^«^-A7J08S 312, ifc!S!02g 3 13, Xttf 

Mi=yHs]S3 2, 7^r^t7>^y[llK3 
3, y-K^-vy->^ey 0K3 4<73^tt-5 t n$r«^i- 
5MISFETT r;ME«£ft5 h?^*MS«TrA 

35 T r AtrttftttMMISFET*5ie!S!$tl5. 

[o o 2 7] 01 «t» % fi«c*i-J:5»r» h7V^? 
»*««T r AJc:*3V ^-C***** 1 WJg^^BtW^ 2 
T-ilHSrHSnfcffiiSrttrtin^-y^yUdlSFETT r nS 
tfp^-^A-MISFETT r p*SEta$tb5 Q SR^«®«t 

40 2(±*Hi£<7?)gffilwJSV>TSTI (Shallow Trench Isolat 
ion) STI*it^Sffl-r--5 

*^Bt®«2»4, *^Stgi*B*»e>«l$^(6Hri6j 
Ti^oT^fiE^ixfc h (fg) 2 Air, H^yf2A 

45 ^4^5 0 h^f 2 Ali,S*®ffii4^>-C-#-5RIE 

J4, CTxIiCVDiifeT- h uvf 2 Art«J^^jra«>ii* 

50 il-if^$n5o 
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[00 2 8] n^Y^/UMISFETT r nil. ¥>gt$mWL 1 

-H6HW5. y- h «« 6 SJiS. ^-r* 

[00 2 9] *HlgW^(Slr«5n^ + ^/UMISFETT r 

EK*ix<63Ftt**flfl=tt:^*nfcnS!.iN»«:«« (LDD 
SB) 7 A. ***««MttfcK££nfcng¥i*fMH«7 
BSVi Wnl^fftMK 7 B 3? ffi±lr $ ftfc-y- y 
KJi7C«r«|*.T«ja*il*. f-y t-f KS7C 

(Ti) (Si) iroft^ffeSf^yv-yt^K 

(TiSi 2 ) ST?^fig$tu5o *J3. -y-y-tM' K17CI; 

*3i>-n4 x rntwRg^^n-f. =^<^h->y-y--r k (c 0 
si 2 ) g, ^v^^>">y-y-^ k (wsi 2 ) g. 
7^>->y-y-^ k (MoSi 2 ) g, ^v^/i^yiM k das 
i 2 ) m<m^-rtifr&Mmmziszm-?% z>. 

[0 0 3 0] M6IMI5W:, pS*3L/MWK3*flB 
[0 0 3 1 ] y-h««6l*, ^-Mft|»W5*ffi±»C 

ca>&eA&*K6 A±»cieis:$4xfc-y- y im Kg 6 b 
■*-«) ^«**J*^*B*»«»= k— ^s*ts. -y-y-y-f 

Kg 6Bli t 7 £«|g-f--5 fJWK*7C 

5^-y-y-y--f Kg7C£H— <0»3txe»c:J:0»/*Sft 
[0 0 3 2] y— httM6«!lS, SMffiKliy- h®^6 

co ^MfHSKfei 6 A<75{a!i^(w f4-y--r K?*— a-*^— y- 
9 s^M^ns. rco-y^ k^*— A-*-*— y-9 s 

14. »f«i*7«)LDD«BiL-C«ffl*tt5*i»f*:««7 
A&Ml&i-ZBttk UTERES. £"bU:. -y-^ 

y- 9 s i±, ibf^ffi« 7 ro-y- y -y-r Kg 7 c 
ty- ssiai6co-y-y-y^ Kg 6 b t rorawa&fcjfcja 

[0 0 3 3] ro<fc ^tw^^tl-Sn^Y-^-'WSFETT 
r nO|bfftHtt7£ttEftl 6 a«««ttfc«ttSJT,S. 
Bia*Ut£VS»«. y-h*tt6 fentt^EiNU 6riU*Mft£ 
Jx3. E*&i 6 14. IMMi sitc^fig^n, 

V\ ) SriSLTfib^?Hs!c7-^y- h«H6IZ^$Jx 



5. Elfcl 6»i*HJSw^fliir*5VTT/u*i^A^ 
Si£±&l;:t#/&£.fx5 0 JIMIfttftlRl 5.(4«;tf4*BPSGISI 
E*l 6 Jbia4{fcff JS£ 1 7^M*li 

05 [00 34] p^-^^/UMISFETT r p 14. ¥^f£g« 1 

O'FWyfiSi: LTttfflSix*— *t<0»f^lH*8, 
-KI6W5, y- h*« 6 ft*. *-r* 

[00 3 5] ^HJSW^flilC^Sp^-V-^/HWISFETT r 
pKI4. I^KLDDfflfitasgjyBSft, *»otllt^K« 
ifrMgJflSfti. tto-C ■MtfR*8tt^ + *A'»j*11l 

15 « (LDD95) 8 A, M7ffi««ft(r|9!£$nA:pS¥i»{t: 

fc-y-yiM K*8c«:«*.r«j«s*i,*. -y-yiM-Kg 

8CI4. rv^-V^A-MISFETT r n 0>ftf£ffi*£ 7 Wlf y -y- 

-r Kg 7 c t m-co mm&&m'> y *w ra-cflgtit* 
20 ft> a*o* y -y-^ Kg 7 c t ra-w«3sxa-e»j«4ix 

[0 0 3 6] y—MftfcKSMu nI>7x/uM«4^i 
±lc^fiS;$tt. Mjifin^-r^/i-MISFETT r ncoy— h 

25 igXST'^Jsg^tbSo 

[0 0 3 7] y-h®1S6(4 s y-M6IWH5«ffi±K 
^Ji»4nf L ^^/l'MISFETT r n(Otf— VMM 
6 t R|-«>&£ A£4f JK 6 Afitft y ■y-'T Kg 6 B X'B 

f&Ztl. *»o|B]— ©«axa-c»j**4xs. 

30 [00 3 8] y— h ®S 6 fflSS^ (4n^ ^^/HrflSFETT 

r nkmmiz-y-J K^*— /U^^— y-9 s&mf&zti 
5„ wiO-y-^ K^*— ^9 S»4. tb^«8<0 

LDDpRi: LtSl $it5^*i«8 ASrMt5 IK) 
irLTEKSnS, S?>^. V9*~ y-9 
35 S 14. |MftHtt8 O-f yt^Kl8Ci:y-Hffi6(7) 

•y-y-y-^ Kg 6 b <t <rcra<o«^i#&$gi&£g&!b-r5 fc* 
co-y-y-y-^r KKih-^^^ t UTt{£ffl*ns 0 

[0 0 3 9] ZCDi. 9»-^$iX-5p^-^^/i^IISFETT 
40 *L4V^^— hm^6 tPI«^Ei»l 6*««tt**t 
[0 0 4 0] Hit. *f»r*iH-J;5K. 

Aicisv >t^^£« i (om^mmm 2 t?isia 

[0 04 1] egtK?^Rnl4. pM^^/^Sc3»r^ 

ffi^tgfil 0i, dcoffifctSBi oro-4BffliJ, «&«BftiJ 
50 K-tft-Fn**ttl=ttttS*fc-**<B«tt« 7 t Srli^L 
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tS^£ft5o 3. (DfflinM^R nWjStaSB 1 0(4. i^Sfit 

■lFRnW«tai[$:aig»-K5t-r4fc«)t'. ffitfCSB 1 0 (4 
n^-^^^MISFETT r nJ)flW7 i: ttg'Jfc&afcfl* 
j£$n-5 s ^» 7 ft fcnl!¥ 

gtwiitt 7Bt z <n n m*mfcm® 7 b mm±izBf$.z 

fc^-C, »^a5 7OT^jg«:®J$7 Bttn^Y^^MISFET 
T r n<O^M7 B £Ir|— <0«jfC, W^M7 W 
]) KJf 7 CI4rv^Y^MISFETT r tifOt U K 

m7 chffl-<ommx'*:ix ; etiMi8.&fr?>o is^^r 

gJJ.l O^S±lr(iiMJ^'f KJi^fiic^ftft^o IStfC^t 
T-Rn<O^Sfi7lCliE^l 6^«^6tjK13^£ft. ^ 
^gg(! 7 Kf4ISi8il 1 6 tOTK^lti^lgtafflESr^-rS^* 

[0 0 4 2] tSftS^Rpte. nSfr^MW* 

8 fcfc<t;t«SS3ft*. r^SttStT-R p«?«ttffll 1 

ftfcpS^ffcfa^^^ftS* *3Ufe<z>7£A§fc*5^ 

tagB 1 1 I4p^ -V-^/HAISFETT r p rotb-f^ffitg 8 <h14SiJ 

nfcp^^^ffl^8 B fc ^cOpM^ttS^S BSS± 

OT^fSKiJoi^T. »jBWH5 8©i|y»fWH*8B«p^-r-* 
/WMISFETT r p 0^flsSS«8 B t IftK 
35 8 W-tf-JJ KS8Ct4p^-^-^/M*ISFETT r pWI^ 
yiM KH8C4:PJ— (OflHt-C-tix^eix^fiS^ixS. IS 

v\, ffitftftt^R P wUggSSB 8 dttEfll 1 6 

[0 0 4 3] <^{**«E8<D»«*ife>»:fc» 
fr£MS(£]?g 3 0 wffiBt^ifcl-ov ^-ClftPJ-r 5c 121 3 

(a) jbmmxo (p) »*«jfi*ife«r#«jsxs»tcw. 

[0044] (i) *i\ *m&mm*ht£9i£*toto 
(a) mm , r<z>m. B3n*Lfc^as. *t*ssis 

mmmtf&m $ft. ^ wiMk«*K««*.tf««SMfc*^ 

[0 0 4 5] (2) 03 (A) fc3*rJ:3l-. 
« 1 «ffia^STIl»5t«:«ffli-45if^Bt®«2 SrJgfiJt 



2 1±. *<nmmmuzfrfc-?*9* 

-C-fl2/5StU M-^2 AteRIE^Wg^te^^V^ 
i!?^fi£-r-5. «KI6l»*2Br±. CVDte-C*ftS*tt 
**SIU r«SMt^*BIS:*tS*flBW«. W*.tfCMP 
(Chemical Machine Polish) itT-^iS - i X 

io 9. hu^2Art»iwWwe&*<s*t5. ^t-^bs©^ 

rfflS»4Bfc£$ix3o 

[0 0 4 6] (3) H3 (B) K^i" J: 3 JC. ^ajftS 

15 /<^7rI2 0 !4JF*fi!K K-y-C^ C -5 1 * 
BBSBW^y— i : /&P5±-fZo /<y7r*2 0ttfiU*.lfl» 

14&+ n m 0>fltflE-ejl&« ^ ^ 5» 
[0 0 4 7] (4) 1214 (C) li*i"J:5ir, 

20 xfm&m&T r a. »tt*^»*««RA«?-tn-eix 

fig-rSo pM^^>"^^3}4. r.w««* s BflnS4xfc^ 
7 r J« 2 0 Srii LT^3f^*« 1 «iB«F5»rttX-f5 n i: 
■rSpM^^»aAI-tfJ^ UTn^^r^^MISFETT r n 

30 [0 0 4 8] (5) 1214 (D) h7Vv? 

fi)t-r-5o nM"?^/^P«4i4. rrolW^KaSn/!:^ 
35 7r«2 0*»LT3y*fcK*l*ffi»fca7w-*-*-i: 
i-5iffl?Ftt*«?aAt=ll(r«U-Cp^-r-*/HIISFETT r p 

40 ??#«6fflSft5. wOft. /<'>7r!2 0f4^*$H 
[0 0 4 9] (6) E5 (E) I^ti5l". 

<75^n ; ei%w^ffi±<-'i r '— h*fe^as sr^-r-s. y— 

r<DK{t3^3R8Sl44~10nmrofflSJf: - e^$ 

[0 0 5 0] (7) 0 5 (F) tc^-riptr. y-Mfe 
gtlK5«ffi±W^ffil^^S^lRK6 ASr^fiK-*--5. # 
50 *§A«3R8S6AI4. WitfCVDtfe-CitWU. 250~350n 
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mCOlgJ?-C-fl2/&-f-'5 = 
[00 5 1 ] -(8) BI6 (G) lC^-f«t9<^ ££A& 

6A«r^fig-t-5o '*9—>=- % s{rtiL. 7^hl)y^77 

[00 5 2] r<Df£. Kfc&ASJxfc^ttfcfcgttfc-r 

[0 0 5 3] (9) 1216 (H) fr^-fj; ? tc, LDDtflii 

flMcT r AKJ8^Tpffi*3i/u««3*a5«#fc{e**6 
*««»nSl*i»f«H«7A«rJR«U nM -7 ^HHHE 4 

*. nM¥^(*ffi«7Ali. Wjfctf-Yd-^'tr&^tfclwJ: 

0 10 u atoms/cm 2 ma<7>^^SS-C*at^ (As) £i£A 

ro^*fi%»£E-effl!Kl (B) SraA-TSr i iz J: 9 #/ft 3 
[0054] (10) 17 (I) \Z7vt-f J: 5 ffifciiff 

j£SS*£ R A (wfc P S 7 a^HJWt 3 XStt£tt:&&i:8B 

1 OSrflMU nS«?^HH«4*Bei5»»z«tt:»l 1 
«rJ»*-*-5. SftgB 1 0 tt«^«*»KteK3e*nfcn 

iTii**l= J: 9 lO'^lO^atons/crfS**)**^*** 

r©iSliN»(«i«W:-f d-^fT3i*jfefc i 9 10 l4 ~10 ,s a 
toms/cm 2 ^«w^*&^ie«-effl!3!lSraAi-S r. <hK «fc <9 

[0 0 5 5] (1 1) B7 (J) K:*i-J:5te, 
S« 1 £B£ttft%*flt (tt-g-ttttttftV*. ) , 

xyfy^ hy^ft LTttJBSix. W*.tfCVl8fcT? 
itaSnSo ^kSlRJK9tt, LDD^itSr^ffl-TSMISFE 
T^iM K*#— /u^-J— 9-AXf-V- If KJIMMKL 

[00 5 6] (12) J&&t*?)£jftffi]£R AWffitasg^- 
RnOffit/tgBl 0_k, lgStlS^-Rp<7?1£etgl5l 1 _h<£>-t 
ix^ejxfcfc^-C^S^Sjb^^u/^v^^^ 9 P 
(08 (K) #H8) . xyfy^^gp 

[0 0 5 7] (1 3) 128 (K) \Z?rrf£ 3 IE, X.-y^ 



= ^^U. h7Vyx^MS«T r AK*Sl>T-tM K 
17^--^^— f-9 SSr^r-Sttfc^eSiJfrT-M?* 

05 gi«cRA{3*jv>-c-y-y -tm ym±^^^ 9 ssr^-r 

5. t'f K7t — yu*-s— jh 9 s h 6 Srfllig 

-t-*£ISA&*K6 A«3fl8at=r «3*tt*^*ffll6 A|3 

Sn-S^tSrKlh-t-Si^yi^-Y KKilh-7^^ (9M) t 

[0 0 5 8] (14) El 8 (L) lc^-t-<fc 3 h9>- 
S?*#7Bric«*T r AWn^-\r*/HnISFETT r n^fife® 
15 .*irj3V^-c»3i/HH*3*ffi«5)-fc»^*e«iaiaE«>nl! 
*«WW7Bti6*U 3l#i8S#p5^*A-MISFETT 
r p»««*^*5V^r^3iyHH«4*iBffl^il!^*B* 

*a|#:£i« 7 B 5 lii B-Utli"?. ffift 

20 SH^H»«fH«RA<Z)«ei*^Rn«*«l««J:*iV^»^ 
H«*»*ronaiN»fMa* 7 B frflg/ft L , 8 
B SrJgfig-f-SXSil^-aiiitXg-C, SSt*^R p HMt 
«HJKIw*3V ^-Ci*^l««W»*«>pffiiN»(WH* 8 B «r^jtt 
-T So 7 B tt«gtS(W- R n OftgggB 7 £rfl?£il 

25 -T5o ^«=W«8BI4««:3frF-Rp«>«MJlE»8S:«iS 

[00 5 9] h7i"^^»rti*T r Al:j8V»-CiN» 
#£Si!£7B, 8 B^iVPiXlil^ Kj'^-zl'^^-t 
(-tf-y-iM KB&it^;**') 9S^««ittA^^i:L 
30 TtfflUMSnS, ¥»*W7BI4nfY^MISFE 
TT r nroy-^®«XI4KWyS«$r«^t5 0 * 
»ftffi«c8 Bttp^-lr^/HrflSFETT r pwy-^ife 
liFWiHWirilti. fcttarHBfiMStfRAfcii 
V^tf*WI*7B. 8 Bli^-fntf-yf-f Kg«lh-r 
35 9MSr^F*e^jSA-^^^ t LT^fflL^$ix5o 
7 B R n 09«M«B, *mteW$L 8 

b liefetm^-R p ro»ttSB<©-*n-en«:«!S-r *. 
[0060] 7Bii -y *^ira*ife»- i *) 

1 X 10 l5 ~ 5 x lO^atoms/cn^mSw^^e^SS-CSksff 
^-Vff3i^.fe{^ ,t (9 1 X 10 15 ~ 5 X 10 ls atoms/cm 2 S,SW 

^tmrnsc.-?? yflsa* (bf 2 ) ^axtsr t«c«t<9 

iUS^L^ixSo r <Oj|R«iaji900~1000 < CS 

45 &<73iS5i£gT-fTfc>ft-5, 

[006 1] 7 B S;Mt5I&}S»7 bfc 

P**i-C, K<frlUK:fctt5n^*/i^ISFETT r 

n, Set3!?^Rn«75^iX^tt^^-t-S. PJ^ItC 

50 K^ntJCfclt-Sp^ Y*/HrfISFETT r p , SfetJfl^R p 
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[0 0 6 2] ,(1 5) Kte*y£«rff9. 
S-f, El 9 (M) IC^i"J:5t3, MISFET<75y-^®l§E s 

8B. e A<o^ti^ix<omm±<o^— bn& 

y- h 5 14W *. tfNH.Fl:: J; 0 S 0 
[0 0 6 3] (16) 0 9 (N) 1=^1- J: 5 »z. h?>- 

v^^^MIiT r AteJSl^T, nf=--\r*;HiISFETT r 
n OT¥3fflr®i£ 7 BStffi-kK-!>- yt-1" KS7C, 
ii§6AiI±i:t JWK16B. p7-**vUIISFE 
TT r p Wffftl* 8 B *ffi±{C-^ !)f-f KI8C, 

*e*s**6A*s±ct!it'f k® 6 Bro^n-en 
sr^ts. tyt^Ki7c, 8 co^-ivenif-y 

KS6 BircoffltfiM K f- 9 S#f- 

mmn 7 <n*m#m® 7B*s±i:tut^Ki7c, 

SB1 0, ffiftjJf^RpWfilngBl 1 tcfc^Tli. 

KI7C, 6B, 8Cf4V^ntl^-8ijtXS-e^$ 

[0 0 6 4] -ffcfc*,, *i\ y-Hft»«5 3iS|StOMi 
^ftfc^««7B, 8B, £gMU&ltIft6A<a-€*l 

ie, m) jgs. a^^v mN) Btw-t^n 

-1* Wt«WMa»= «fc 5 , 7 B COSUI £ ^ * i: 

<nmj&x"f-*^i/y k msi 2 ) ^p>*.5-y-y-y-^ 

KJB7CjW&5&SJi,5. BWHw, 8 B COS* 

b7-*>k<nEj&x"?# ^v-y-9-w K^e>*5-y-y-y--f 

-T KJB6 BiJSJgfiKSns. 
[00 6 5] Vjgtt, V v- y f--f KKtrflMft- 

m&rzo m&wswat. ^ft®«7B, sb. # 

*&S&5ftl&6 AW^ft^ixtciiA^Hfc^i&^coT * h 
\z £ <0 n mWJgJl-CflMI- 5. * y *W KftJMOa 

iitt7oo"C6*»iaflE-efTfah,3. 

[0 0 6 6] -y-y-y--< KJf 7C&U t 6BCOJ£$;1:: < J:9. 
^{$:M«c7A. 7BStftyt^ Kl7CA^/j:5fli 

m®« 7 1 . &n&mmm 6 A&tf-y- y -y-^ kji 6ba» 

5>45y- hm«i6 tSr^-TSn^-V^A-MISFETT r n 



l:J:9. *i*S«8A, 8BSWyt^Kf8CA> 

p>#sisf£«i§E8 1 . &'&&mmm6 Ast^t y -y-^ k 

l6B*^45y- bm.m6 iSrW-TSp^^^wUMISFE 
TTrp^tS, SbJC, tyt-i' K17CWM 
05 t" i «9 > *«*f«7BMtyf-l' Kl7CA'f>^5 

«tt»7i, ScffiK-y- y Ki«snti<'iv« 

InSBl Oi^Wi-^ffi&t^-T-RnTiS^-rSo muz, 
-y-yiM KiSCOigrtKJ:!). ^W8BSyt 
y 1M K® 8 C /£5*i^gB 8 t , ftffidf- V K 
10 J|0S«jA£Jvar*&t*4&ftffl 1 t^ir^mm=FR 
P 

[0067] -y- y -y-^r YmomtitAzm** l&v 

15 [0 0 6 8] (1 7) El 0 (O) Ic^-f-j; 5 ffifct 
3H*»J«««RA^*JV»-C, -y-y^ h'P51t-?X? 9M 

&i&*-rSo •tf-yiH' wot-**? 9 mis, 7*hi;y 

[0069] (18) 010 (P) K^-fJ: 5 1-, ®M 

20 *fe»JRl 5, ttfl&L E**i 6 0thfnt«lft»j*t 

So »BlftlW)ll SKtt«*.tfBPSC»«»«fflSn. BPSG 
BltfCVDifclrJ: 9 )£/& ttftHLtt. 7thyv^ 

^y^v^^i »9^$ti,S„ ia^i 6Jr(i0ij^«r/u 

So 

[00 70] (19) m&<T>^ 1 (C^-T «fc 0 (C, 1 

6 iK&g&ss 1 7 «r«jsjii-5 r. t \zi. y , *%mo>mm 
30 ^«{4cftaniiis 3 0 as^fci-a. 

[00 7 1] r CO J; 5 l^jft^nS^SM^SWHBS 3 0 

si) 7 b i n v^t y t-f k 
i7ct T-sjfftW!£ 7 , $ b izgrm&m^m 

35 6At^-ixj;9 t->- hetnlft^/J^V^y 

^ Kg6 B tT-y— h«®6^0fST?#S«5T?, 
-^^HHISFETT r n Jrjol, ^TSSSKi^f ^-COff -S§-eiii§ 

40 ^tyw Kl8Ct -csbft^J* 8 ^s^-e# . $ h \Z 

^^/HrflSFETT r p lC*3V-CtHl^i!lf^ft-§-WfS -§"5^ 

jgfe^i«n±T-# . EBtt^a*oiei«ft*»36«-c# s. 

(^ff) 1 0 Xli 1 1 -CffitfisSl^-R n XI4R p tfffim 
"C#, «Si9S : fRnXliRpCoeta:{BSria5<l9:3£L-C'b 

50 [00 7 2] £P>K. ^WMc*mSBS 3 0C0©iii^&l3 
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fc^Tte. n^^r ^MISFETT r n WlSflMBiS 7 (Xfip 
^•y^/HHISFETT r p<D®i?m®8) tf- hm®6 i: 

9 S^^fiici-^ia^filfflLTffifii^^R nX 
fiR p <TC}gtag|5 10X111 1 ±ir-y- y -y-^ KKih-v^. ^ 

[0 0 7 3] $ C,^. *S»ft*a@lS3 0O«it*j£^ 
*3VTI±» n-^^^yUMISFETT r n Xlip^-^z-UMISFET 
T r plCLDDflKgriSgUBSft, LDDfflfjg&^-f- 5^ K 
y-9 SSr^i-SXS^^WtKcSSjgT* 

•y-9 SS:*J5W-5xaSr3piJfflur-i»-y f--f KKlt^*^ 
9M^Mt#5. tJ§oT, IM" K?*— /W*^— y-9 

s zmtfL-rzwrnyx? ic-y- y -y-^ Ks*it^* ?9m<d 
/<*-^&mn-rztnfT\ wmnitiz^*.? 

[oo74] m2 (DMm<^mm) 1 <Dmm<o 
mmizm -s *m#Mm\sii& 3 o \-tteff.m*mi$.mt& r a 

a*, *^^®i^5#^««lElgS3 014-y-y im* 
KBSihT^^9MSr*«**»|¥$-a:5 0 
[00 7 5] <^*fls:*iSriHlK05»fS«^>El 1 1 11* 

*3V>Tlgfetlfl^RnW®Sta5 1 0±, ffi^tigT-RpWjg 
StgBl l-hiai-y-y-jM' KE^lh^^.^ 9 M 

[00 76] <iN»(Ml8IIlIIS©«lie*ife>*^, 
flc««HIK3 0(73»3t*j£fro^-Ciftiq-t--5. Ell 2 

(A) SO?Ell2 (B) tt»3g#8s«r#MiiI&ttfc:tt 
BJi-S fci6<7)*aS:#:*«lHl8S 3 0 <DXM*pe»rffi^jtElT- 

[0077] ( i ) mm<om 1 <Dnn&c>wm\z%z>*m 

»iS@S3 0<73K5t^»fC*3V>-Cig9 (N) t^-TX ' 
S4:B]«t=, Ell 2 (A) l^tipi:, ■JMH^W K-fc 
*&JS£m\ h 7>"^^Mi«T r Al:t J t'f K 
17C> 8C&tf6B£I^-r-5 < fc<!:t>K. 1&tfcm*M 

f&mmRAiz-y-v-v-'f h'i§7 cRTf8c&&i8.i-z 0 -r 
h7V-^^M®«T r AKJsv^Ttt. -y-y 
•y--r k* 7 c & $&»ff;Mi£ 75.^-y- y -y-^ k« 6 b & 

^■tfy— h©<S67)S^$^, n^-f^A-MISFETT r n 

8 syt y -y-^ k« 6 b sr^try- h mm e $ 

p^V 4WHUISFETT r p^^-f-^o ffiftHf^fS 
«MERAK*il*TW:. -y-ytH- Kg 7 C$r£tH&Btg|5 7 



stflg^gu i osr^r-t-affifitsft^-Rnas, f-y-y-^Ka 

8 C 5r$ti-»Mffl5 8 RXffcfcm 1 1 ^#.i"5SSi3ll^R 
[0 0 7 8] h^yy^^JF^itSTrAtlol,^, i 

hmn 6 co-y- y -y-^ ks 6Bt cr^warogfSK 
ihicii-y-^ K?*-/^^— y-9 s^ftffl$n-5o ISfet 
^T-0fi£ffi^cRAiw*i^Tigfctgi5i o. lico^-n-en 
io <7)giffi_k~.<75-y- y -y-^ k/i ro^ESjiiKii-y- y -y-r kbs 

[00 7 9] (2) ffll 2 (B) iZTji-tXolZ^ M&<n 

ffifii*^fi!<;ffl^RA{r^^^Tv^s-y-y-y--f KB£it 

[oo8o] o) z,(Dm. mm<om 1 1 \z.7frrmmm 

[00 8 1] roJ:5*iN»#«aigiS3 0«3«it*jfe 
BiiiaftasBMt-e**. 

[0082] (* s conifiro^) *mffi.<r>w*m\-z. * 

3S#:*aiHl?S3 0(C*JV^T, MISFETT r (nWiftm&O* 
MISFETT r <T>¥- h»fi»flt5 *r»J*i-5XS&*i]ffl UT 

igfci:*^R<oigtr[gB*B±ic:-y- y -y-w ^ Sr?g 

30 [0 0 8 3] <^Wfr*«lHlSSroWf®*^>EI 1 3 11* 
*W0^3 0H160^fli^5^«:^llHlK3 OtOS 
95iif»fffi1SjtElfc-5o Ell Z\z^-tX.o\z^ *mm<vM 

35 ^«flc®«Sr±flci: LfeffigtlFB 7 B Sr«^5„ ffifetgB 7 
Bf±, h7V'^^JgfilSiT r AWn^-^^yHHISFET 
T r n ««)^««c 7 £r«£-f -5 #ag#:?B« 7 B ir*K«3 

40 n*:iffli|fei»«:««S:^*tbfc«tt:« 8 B 

igfetSB 8 B 14, p^r ^MISFETT r p £>Krt£ffitt8 & 

ir^«){c:f4P)-SliitxS) T*^$^S„ 
[00 84] «tt*T-R n roSetSB 7 B*S±, ffifetjg 

45 *Rp<r>wfcn%&$m±.\z\-£\,^irKhv-y'V-'( ks«« 
^fi£$n^^ 0 -<75-y-y-y--f KSw^^jttrtt^y-y- 

^ 5 Mtt> n^Y^/HMSFETT r n. p^Y^UHISFETT 

r pco^nm<7?y-h*6^iR5 tro-«it («56^n 
so •tr^Wi^ttlsl-Siijgxm) -e^stts. 
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[oo8 5] <nmtmwsiVt(om&^>9:iz, 

(a) nmmi6 (f> \-tmm*mz&mmT.&mzt<t 
wi-sfc*w^***«ig»3 o«?iaiBWffflD«jfiBi-e 

[oo8 6] (i) ifim<Dmi<»mm<DBmzmz>¥m 

«s*aiHlSS3 ocoffiJit^felrtJ^TElS (E) tr^-ri 

mT r A^jo^TMISFETCO^*- htft|gUg5 i: LtMJ 

b'PlltTX ? 5 Mi: LTftffl £ft3„ 

[0 0 8 7] (2) tfjj4(7?Ei5 (F) £1*126 (G) (r 

^-r<t3t. h^^-^^^^^T r Ajcjo^ry- 

h «tt 6 SrfctBf 5 £&&&3RJ£ 6ASry-h J&flMft 5 
[0 0 8 8] (3) 014 (A) Kstc-TJ: 31-, LDD* 

4 SStt#t=fiTttto*ft<0p£¥«&flHJ£ 8 A £r7£/& 
J: 9 lO u atcWan*^0>:F«tt»flrc«**aAi-5 
l±. M;ttf-f 7t-^fT^m\Z X <0 lCatoms/cm 2 ^^ 
[0 0 8 9] Z.<nb%. ¥W£S«7 ASr«l«-*-5XS 

tl^— XflUZttVvC. «tt*?-Jgfdifli«RA<Opar>3i 
*W 3 *S%»£^*^fl&<Bnl>^ttW* 7 A 

S¥UMti:«8c8 A*»/*i-3 0 *H«flEf(* 7 Alijfifei* 
Hn WS^tSP 7 B L . ^^(*:gg«c 8 A l*&ftm 

Hp <7>m.m.U 8 B S:*S6-t-5. 
[0 0 9 0] (4) HI 1 4 (B) fEij*-rj:3fc, 

SR^9w^n^ f JxSr»(H»:^i-'5. £fttt*JR9tt, ld 

D«fitSr^i--5MISFET<30^ K?* — y- (R 

[009 1] (5) 01 5C) i-^i-ipK, 
^l^ffiJCRIE^WS^tt^l/^^i/SrfTVV S^Slfl 
Bt9«V<* — >=:^U f-7V^^MS«(TrA 
^te^T-JM' K**-— • y-9 S4r^-r-5 0 1M 
K-?^-/^^-t9Sliy- h«ffi6«r«l6-t-5^ig 
A&*I*6 AOfljfttzroftttA&atJBte Air*fb-Ci 
afi-§-Cfl0j*£*i,-5. — yw*-~<— y-9 Sli, 

- KS&iwfWK-y-yiM K»j9«»j«3*i5r ifcHUt 

yiNf h*m±^x? (9M) irbT^ffl$lx5o 
[0 0 9 2] (6) Ell 5 (D) IS*"*-* 3 1=, 



v^^ffMigitT r AOTn^-r^UMISFETT r nfl2/&fl 

*«M7BWL, ?l#^#p^-T^^MISFETT 
r p^fi)tffllS!clCio^T'?i/Uffllgc4^ffig|5^-{cS ; Firie#! 
05 j»few P S^«frffl«c8 BiffMtS, £<b(::. fllriew 
7 B «r«f5I§i H-MSIST. «fit 
Ss^-JFMhI^R ACDffifcx^^-R n flg&ffittCl&b ^TiS^ 

Wng/^igffcjgtt 7 B L . ¥-Jgf$3ti!£ 8 

B Ig t f?l-§K6xe-C. StS*tRp »A 

10 ««fciat *Tffi7««4feS&0p£!¥!«W!HJ« 8 B 

-TSo ^Wf$:ffl«7 Bliffiftt*TRnW^«ga5 7^#|^ 
7 B Sr«^i-5 0 ^mttm®. 8 B fiffifctm 
■7-R p ©»«t» 8 Sr#^L*fet6B 7 B -3. 
[0 0 9 3] h7V^^Mi«T r AiZio\,^X¥m> 
15 ftffi«7B, 8 BtD^iX^iXi-i-V-sf K^-A-J*--;— y- 
(-#•!/ INf KBfilh-^;*^) 9 SttmMo&X-v*? b L 
-CttffiU&fifcSftS. 7 Blin^-r^/HUISFE 

TT r nOy-^**XI4 y*«S:*«t4, ¥• 

*f£^*£8 Bttp^-f^A-MISFETT r p <Z) y — XfiBHIcX 
20 UKWyf«i:Ltfffl$n5 s «ffi»?-*2jftMtR 
Afcj8V^iMKMi«7 BttfietSH^R nO**t=»J« 

5o 

[0 0 9 4] 7 B fi, >f:d-VJTi&*2fcl::J:*> 

25 1 X 10 1S ~ 5 X 10 15 atoms/crfS^<O^F^ffi^-Cat^Sr 

jj-V-JTi&^ffiK: J: 9 1 X 10 ,5 ~ 5 X lO^atoms/cm^SW 
^«*i*t?7yftffi|| (BFj) ^?iA-r-5r it J: 5 

30 «t3StJ:!3Stt-ffc:$n5o wOf»*aS(±900~1000 , Cm 

[0 0 9 5] **ff««7BS:»fiSrr«xe^il»TLfc. 
^-e. f-yiM K^StrtJott-Sn^r^/l-MISFETT r 
n. ffi6t*^Rn<75^n-en^^i--5 0 Htttlr, 
35 8 B Sr^t5Ig!JiiHT Lfc^t, ^'J^ 

K-ftlSfltibMtSp^^^^MISFETT r p. f&tn.M^-R p 

[00 9 6] (7) tytYKttaiffi. 4 

1\ Ell 6 (E) C^tJ:^:^ MISFETOy— 
40 y-h*flitffia-*-S¥ilKMH*7B. 
8B, ^teASSfflteAO-ttt-flioaEffiiwy-Uft 

So 

[0 0 9 7] $e,t, »gt*-T-»filE««RAl=*iV^r 
45 tt. «tt*^-Rn»tttt*B7S:*a[i-t-5i|i**««7B 
^SiX, JgffiSHF-R p <7)»«ga5 8 Sr#Si-*--5^^1S«c 
8 BSIiroy- Mfi»K5«rUSJ*L«-^y-tf-W K{k& 

50 ir j etHzX<0-^'JD--f YVHsl-**? 5MSr^-T-5. 
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I00 9 8J h7Vy^^Mi«T r ACfclt^y- 

itVtt y -y-W KBfrit^* ? 5 Mo^lrii, pin i 
6 (E) MTjH-^-y^V:/-^*^ 5 P;&M£/8$ft-5. ^ 
■yf-^y-rx? 5 PICfiMxIf 7* f- U y^77^» 

^?5P li-ir*- h S&HUSI 5 WB&fe&tflCl-y- V -tf-f KBS 

[00 9 9] (8) Ell 6 (F) (w^i-J: 
^^^MbS«T r AlCjo^T, n^-V-^HHISFETT r 

n <D*m#m® 7 b *a5±fc-^ yt^Ki7c, 

tM6 A^ffi±(C-^y -y--f K16B, p^Y^AHMSFE 
TT r pC0^^®)s!c8B«E±tcf-y^ FS8C. 

&&&&£m6 A$tm±\z-* y y-sf vm e B^jven 
sr^-rSo f- y -r-f Km i c , sc^H^Ht^-v 

ffift^^&ffii&RAtwJol^-C. ifet^Rn© 
tg^tB 7 <0^3f#:ffi« 7 B ScffiiiK-y- 
IgStSTF-R p <D&jfcn 8 <£>#a?<fcjg$ 8 B *ffi_hfci£W 
^gg«8 C©-ehftlSrMt5 a filnSf^R n<7>Jgln 
pfi 7 B , jgJrE^T-R pfiDffigt$|58 BClio^Tte, -tH-f 

5©t-, -y-y-^-f K*i4j&*S;h,*v\, sfia!co-y-y -y-^ 
K17C. 6B, 8ci±v^i**utiai-KSSxa-<f»fiS;s 

[o ioo] -y-y-y--r k*7 cxve B<7>jgj*{r±*)> 

**WB«7A. 7 BRtftyN KJf7C*»fe*5» 
fflW* 7 £ . ^^SSSf JK 6 AXW y VM 6BA> 
^'i-Sy— l-tl6 irSr*-f-5n^^^^MISFETT r n 

a^jES-j-a. nam:, -y-y-y-w kjs8cxv6b«?^ 
^iiesa, 8 BStf-y-y-y-^ kjis 

5> 4 5 KrffMNK 8 £ . A&ftBI GASVty Iff K 
l6Bi»e>/j:5y- h««i6 iSr^-r-Sp^Y^/HMSFE 
TT r p *S^i-5 0 $P>|£. tUt.1 , Kl7C«)« 
iCti?, *^C*ffi«c7 BSV-y-y-^W K17C*>?)45 

»^a5 7i. *ffitc:-y-y -y-^r KS*s^$*t-cv^4v^ffi 
y-y--r b'm8CA^ttzmmu8 ^sic-y- y -y-^ k 

[0101] (9) Stress l o||Jfe^fl8»c«4^ 

«wwna»3o«>ttiS*«6jz*ii*TBai o (p) ksh- 



xs*ra«u:. amieiftflii s s emu 6<o^ 

[0 10 2] ( 1 0) ^ Lt, fttxE^EIl 3(C^i-J; 5 
[0103] :©±5m**W3 0ioM^ 

»C*5V>T»4. rv^-^/HrtlSFETT r n (OWiY^W^. 7 
*W«7B (Xtf¥3KWB« 7 A) ft*)ftt5Iit 
WfflLTeta^RnW®J5tgP7 B«t#5«)t, 
10 »igXS»AJfiiMT?#5. ISWSHw. p^^/HrflSFETT 
r p WKjffrWsic 8 G^jgffcffiJjjg 8 B 8 

a) &&f&-rzi.m*:mmLxi&tfi3i*Rp<7>i&m&8 

t, MJfcwJRl <0^llfe(7)^ffitc:«5^flr*atllK3 0 
15 ami 'AD XT, £9— MBXafttfMjft-C 

#5. 

[0 10 4] £ n^-Y^/HKISFETT r n, p^-r^ 

/HKISFETT r p (D-e:tt^tK73y- t^Udgl 5 Sr^jEft-fS 

20 W-y-y^ KBSlh^^^ 5MS:»Jj^3aiS:»^j^i--5«^ 
letter. ^«ft:*«lHlK3 o©«Btxa«t34«m«-e* 
5. 

[0105] (£4 WJ£&£<7^M0 *3Qt«>»»»4» ¥ 
3r#*«la]gg3 0l^tt$Jxfc«fet5S^RSr#^ffi^ltf 

25 mT-mi$.-rzm&*®.wi-Zo 

[0106] < *mtzmmiEis&<nmmffii#.>m 1 7 

5IBj(7>£4oSIJ6o^l!Sfr«s^^^RIsl^3 oro^ 
&B^SffEffijtl2IfoS 0 Ell 7lc^-f-±9(;, *HJS<75^ 

30 WRAOjfigaPF-R tt:, Sfrf-»)t««2±»:ERSlx» 

[0107] setSB6 Att&ts&m&mtmiiListi. r 

35 ^/VMISFETT r n Xlip^-^^/M«ISFETT r p<K>>f— V 

mm 6 #is H B B ^)^ 6 At mmmz m-mm 
(SSit^n-fe^«iic»±p]-ffliitxa) -wgiasn*. is 

40 [0108] 6 ngrm&mmm e Asy^w^i 

i(7P^^6gB6(Ol»jgHn^^^/HHISFETT r nXiip 
^-V^A-MISFETT r p»-/- hm^6 tUKWt-l^— « 
3t (®iig7*n-fe^6<jlc:i4PJ-Si5gxa) 
45 ««»6I=»4EI»1 6*»««W»=»i**ix5. 

[0109] <*mftmm®&o9mijm>#:iz^ *m. 

ftmm®&3 0W8!iit*i!felrov>TSi?g-t-?, 0 Ell 8 
(A) 75SEI2 0 (F) (iSi5t*te=Sr#iaitxafelrlft 

50 *>•&. 
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[0110] ( 1 ) m&<nm i o>m&e>mmz&mm 

3 QnQiigJjftuzm^xms (e) i:$ti 

mtmm\z¥m#&m i &m±.<r>£.mzf— hteauKs 

&mfc-tZ a LT. iS (F) St/H6 (G) 

4 •?(;:, h7>^^)fMS«T r Al:*i^ty- Hi 

rii. y- (-116 ^t5^iM6 Atin- 

fifcl"?. (El 1 8 (A) #BB) „ 

[oin] (2) Hi 8 (A) izm-t 4 o\z % iwm 
/Sfgl&T r AKfcM^TpM^^ffi^S^ffiSB^ig;^ 

4 3tffi^#t-<£^fe»«cOpM¥«#fHi!£ 8 A 

nS!**flcfH«7Att, Wfctf-Ya-J'iTi&JWtfc 
4 9 10 u atoms/cm 2 ^*<D?F^SfeT*5U:^S:ffiA-t--5 

14, M;t»4^*Vffi^S:lC4 9 10 u atoms/c^Sgro 

[0 112] (3) Ell 8 (B) l^i-4 3fc x «#t3ff 

■t-^s«rajc:*sv'>t, ^m&mmme Aizm.mm.^ 

R6t«^«»tttXU «gt*-T-R<o«0E8B6A«r« 
T rA^-T^^6P-C«^, .W'^iTii^j£lr4 9ffi 

etiti^fiE^RAw^Msa^e Aiz<o^mnmz 

[0 113] (4) 019 (C) iZTjk-f^oiZ, 

w& i ±mizm{i&£!& m*tttt»fa\ ) , mtm 
&m9<»*fr?ixzmw&f&*Zo m\3kmm9\*. ld 

D«jfS:Slffl-t-5MISFETro^ K?*— /l^-i— ■ if- CR. 
tfif-yiM' KfiiJtT^) 9St«i«t5fcJ!)i:»(jiS 

El 9 14, «tt*-?R<O«0t»6A*ffi±K:f-!;^ YM 

[0 114] (5) Ell 9 (D) \Z7jk-tX 7lC, 

AfCtJ^T-^-T KPa— A-;*^— if-9 S&Bl&-fZ 0 If- 
-f K^*-/^-t— if-9 Sl4y- hSffi6Sr«Si-t-5# 
M^^^SI 6 AWttfliK r <P*J£ M 6 A K*t LT 

SeS-g-T-^^n-So -tf^T K**— /V*"e— if 9 S 
14, y— *fSl£,by— h^tSiWlWafeW: 
t y- h WfflK: If yiM K«a«»)«SJi5rit 
Klh-fi-^y-tf-1' Yffi!t^*? (9M) tLT*ffl$n 

So 

[0 1 15] S^^^ffiftlcRAtrJo^T 



l±. gfcHHflK 9 ir 4 t? -if y if-^f KB^ih-v x ? 9 MriSfg 
J*$Jx5o -«01f yf-'t' Y&}±^^^ 9.Mf4-tW^®± 

05 [0 116] (6) G92 0 (E) iZ^k-f" i. 0 lZ % h 7 V 
VxfMl&mi&T r ACQn^-f^A-MISFETT r 

^jgfl£jgJSS7 B£0j£U §l#«t#p^-^^./HlISFETT 
r pT&&fcmz&\^XV^tl'ffl$.4&mM'MzttWfa 
10 »*«3pl!*8W#:fH*8Bfi:jKj«i-5. S^tC, 

C-ClffliS05#3MttH« 7 B ^ffMtSISi: ID-Kit 
lit'. Stex^^ffl«RAIC*3V^Tffita^^-RW^ 
^g|5 6 Iwffi^MfeftttOng^WMNtt 7 B (XI4 P S¥ 

15 [0117] h^^-^^Mi^T r AfcftWCitfV 
*S«7B, 8 B<D*iX^iXtefs{ YV*— /UX'i— tf 
(-tf y "tf-T YPj±-rx?) 9 SSr^lfiif&^A^'^^iL 
t«fflLM$n5„ 7 BI4ir^Y*/WMISFE 

TT r n <£> y — *SH£XI4 K W ¥ 
20 M&&%L8 B»4p^-\r^/UMISFETT r p©y-^SiJX 
14 Y u f t L T&ffl $ 4x 5 , 

[0118] ¥*rft:®i5lc 7 B IS;6*J*T bfc 

WA-C, •^y-if'-l' KfkSfrtwJbMt-Sn^^^/UMISFETT r 

25 »i«8 b wtsig^TLt^f, -y-y-y-i' 

KftSfri-ioltSp^^^UMISFETT r p, fitfiifRro 

[0119] (7) if y-y-^- Kft«asrff5. * 
-r, str^mi romfiw^is^«5^«cmsriHiK3 o 
30 <ommjfmz]s\,^xm9 (m) ir^-xeti^ts^, mi 
SFETcoy-*®«. Kn"y««. y-f-^is^ffi^-r 

5*HWB*7B. 8B. 2>&&mmmeA<Dl:ft?h, 

©tsicy- hite^M 5 *i^* u «-y- y f-w k^S: 

35 [0120] *Stt*?-J!?j£flMcR AJ^fcV >T 

14, ««i«?-ROttjmB6«r«fft^#|»A^|*K6A 

mm±<nmkmmmzm4x L-tf y *>f Kfusrff 5 ^ssr 

[0 12 1] b9>i?X*Ml&mt$T r A(C*JltSy— 
40 hifegdKSW^afet/tCffi^iiS^^tSRA^fctti 
IMtS*«l«>SSf*B:» fiBJ^Ll4NH 4 F^4 Vftfrtx. |s)-X 
itfTbJxS, 
[0122] (8) EI20 (F) IC^-f 4 9 , h7> 
'■S**Wtf$.W$LT r Alrfc^T. n^-^^^MISFETT r 
45 n OT**^®«c 7 B *B±lC1f y If K* 7 C , 

A*ffijbtc-y-y -tf-r KI6B. p^v^/hhisfe 

TT r p©¥i«:®«8 Bgiltlf D ^ K18C. 

6 ASioB±»;iif y -y-w 6 b o-ttv-en 
&M&i-?><, -y-yiM' KS7c, 8 cco-tn^tiir-y-y 
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"bid, sfet^^ffijgcRAicfcv^r, mKm=f-R<Dm 

Wffi> 6 n&'&ikmmm 6 A^ffi±(;f- y -y-sf KJB 6 B &• 

liffM$tL^I-\ Sfl5z6<73f-y i^W K17C, 6B, 8C 
I7C, 6B, 8 CW^j&^ffili, Sfrig<73^ 1 W^jgco 

U7tco-c% ^(Dmmnmmx'tDvima^m-t^. 10 

[0 12 3] -y-y^ KS7CSZ>*6 B<n&mz£<0^ 

7 1 . 6 A&t>--y- y -y--r kjb 6 b* 

^^)<;-r-5o phuk, -y-y-iNf k®8 est* 6 b©m is 
& * s ttfEw* 8 1 % &teikmmm 6Awty -y-^r k 

{-if?. £*£iS^3f?jB& 6 ASt>*-y- y k® 6 b frb * 20 

[0 12 4] (9) WifeW^l(O^J6<0^fl8lC«5^ 

t^anigg 3 o (DM^m^^^xm 1 0 (p) iz^-r 

xetHWIlr. ®W*6^l 5. «UBL EKl 6©^ 25 

[0 12 5] (1 0) *-L-C, fltriEroigi 7IC^-f<fc5 
EM 1 6 JbfcfiHBW 1 7 «r»riEi"5 r £ iz X t) , * 

mm<ommz^^m»mm^ 3 0 *j^m-« 0 

[0126] r©i5^MW3 0?)li|*S 30 
fcteVTW:. n^--t^HMSFETT r n (Xttpf'-Y'^/HKI 
SFETT r p) <D?- YW&S <£>#*§£]£StJBS6 ASr^J* 
■*-*ia«rfiWJ L-Cffitt*Hf-R©«gt«B 6 AjW&Eft-C 

6 B SrJBffc-*- 5 lM*mm UT«gt* -?R 6 # 35 

[0127] /«C*j\ 4&mtm<a9^«>}gftRK:|&£3 

[0 1 2 8] 

«<k^*mboo, mKm=f-<D&^mm*w.'}?\~.xfm 
[0129] se>K, f&ttjHF-ottttjtaJM 



5. 

[0130] $e>i;:. **wi4. ^-y-.y-y-^ kswkws 
^Iflgl-SffiStsStT-iT-^n fy 1 */* /\,=7#— sm?15<7? 

[0131] §e>K. *«wi4. fititxa«fr &]»-?$ 

im 1 ] ttsmoxs 1 <a0ttta^ffi£ffi£^#&anii 
[ia 2] mi<nmM<Dmmzmz^i$mmmt&<n7a 
[03] *mx<n%i\<Dmk<DMm\z%z > wkmJim*& 

saitxsft iciftHj-r 5 * co ¥-m.&mmm &<d imam 
Mffimmx-frz (t«2) o 

[05] *38W»*1 »H«ro««»:i«««it*teS:* 

[06] *|gW<0^l693U£ro^Hi(c:^5Mjt*5£S:# 
ES«itl2IT-fc-5 (-e<04) „ 

[0 7 ] *ftWV>m 1 «>3a6«>»«B»w«S«jfi*«feSr«. 

«»xa*»r»wr*fcft©ii^i**Biigisoxaiewr 

[E18] *38M<©»l«5|B««>»fflUi««»iS^F*feS:# 

»^xaft»rsftwi-5fc*6o^««:*a[5iKwxa«E»f 

[09] 1 <Oj5Jfe<D^ir«s4ajt*j£Sr=& 

tt3txa*i=ttw-*-*fc»«)4N»<«6aiii!8«>xa«wf 

[en 03 *&w<o$si<omM<oMmzmz>m&j7m& 
4s-fBtia«»wtt^-*-5 fc*<73^ai«:maiHiKcoxa8s 

[mil] 2 <Dmm<DMmiz&kz*mft&m 

[Ell 2] *«Wc0^2W|glfe<O^«gic:^5©jt^}£Sr 

#saitxas^sftpj-f-5 fcAw^wfwwMiuaswiaiE 

[013] *%BJ«^^3co3IJ6(75^fl§{^5^«»:ftW 
0<Ogg|5«J»fffifl|jgE]i,5 o 
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[Hi 7] ^PJ<73»4W^J£W^fit^5^^*ffi 10 
[018] **K<0^4co^i£w^{^5S!iit*ffiSr 

iiai 9] *&w<D$s4(Dmi&<nmmz.mz$siti£%8i$; l5 

[E12 0I **Wro»4 039lli<7J^)S»^5aiijt^rjSS: 

WfE«ifiH-C*>-6 (-to 3) , 20 
[«F*OK«l 
1 



2 #*&mnm 

3, 4 V*-Jl>ffl®. 

5 y- h&ttiK 

5M, 9M ■V-y-9-'{h'&5±-?X9 

6 a £&ikmmmxi-x&fom 

6 B, 7 C, 8 C ^y Kg 

7, 8 mmmx.\±&im 

7 A, 7B, 8 A, 8B 



9 S 

if 

1 0, 
3 0 
3 1 
3 10 
3 1 1 
3 12 
3 13 
T r A 



1 1 &£rt£(5 
T r n . T r p MISFET 

ra mm^mmm. 

R, Rn, Rp JgJjiJtT- 



[01 ] 




5 



TRnTrp MISFET 



TrA h2>i>X£mg«B* 
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[El 5] 



(E) 
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[IS] 9 ] 
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r 



000—31 295 



imi 3] 




[014] 
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[Ell 51 



(C) 
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[017] 




9M VViitVXt 

dA ataxia ^asssuw* 
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[019] 



tfef&Z 000 — 31 295 




-7 uls f>><— is<D%t% 

Ft — A(#%) 5F038 AR02 AR08 AR16 AR21 CD18 

CD19 DF03 DF04 DF05 DF12 45 
EZ13 EZ20 
5F048 AA01 AA09 AB03 AB10 AC03 
AC10 BA01 BB05 BB08 BC06 
BD04 BE03 BF03 BF06 BF11 
BG13 DA25 50 



